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h as phosphorous ion fc^r ^ 


The method involves implanting ion (14), such as phosph' 

terminal-point detecti.m which relates to an oxide film (13) and becomes 
an impurity, into the i^xide film during polishing of the oxide film.. jj^^ 

The density of the implanted ion is measured and the terminal point of jj 
polishing is detected. ^^.^^^ ^^Oc^ 

USE/ADVANTAGE - For detecting terminal point of oxide film formed cn ' 
semiconductor substrate during chemical polishing. Enables brief and 
accurate detection of terminal point of polishing, irrespective of / 
quality of oxide film to be polished. 
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AB PURPOSE: T :i detect the end point of a chemical and mechanical 

polishing .simply and accurately regardless of the film quality of 
a film to be polished, without increasing significantly the 
number of processes .-ind moreover, without needing a polishing 
device of a special structure. 

CONSTITUTION: Wirings 12 are formed on a semiconductor substrate 11 and 

thereafter, an oxide film 13 is formed on the substrate 11 as an 

inter-layer insulating film and after this, end point detection 

ions 14, such as phosphorus ions, which are used as impurities in regard 

to the film 13, are airplanted in the film 13. The substrate 11 

is set on a polishing device 15 in such a way that the film 13 

is faced downward and the film 13 is polished chemically and 

mechanically while an abrasive liquid 16 is fed on the surface of the 

device 15. When the polishing of the film 13 proceeds and 

reaches the implanted region of the ions 14, the ions 14 come 

out being contained m the abrasive liquid 16 along with the component of 

the polished film 13. By measuring the concentration of the ions 

14 in the liquid 16 b y an ion concentration measuring device 19^ the end 

point of the polishing is detected. ~~~ ^ 
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PURPOSE: TO BE SOLVED: To provide a polishing end point detecting method 
which easily and precisely detects the end point of polishing. 
CONSTITUTION: -difference is generated on a polysilazane film 33 and an 
insulating film 34 which are deposited in order and formed on a metal 
wiring 32, and flattening is necessary. For flattening, a wafer 3 is 
polished from the side of the insulating film 34, by using abrasive agent 
containing solvent having hydroxyl groups. When polishing is progressed, 
the surface of the wafer 13 is flattened, and the surface of the 
polysilazane film 34 is partly exposed at last. Then ammonia gas is 
generated by chemical reaction of the solvent and the polysilazane film 
33. The generated ammonia gas is detected by a detector, and the gas 
generation is set as the reference for the end point of polishing. 
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ABSTRACTED- PUB -NO: JP10242089A 
BASIC-ABSTRACT: 


The method involves making the first film (33) of a processed object (13) 
contact a predetermined solvent. Before establishing the contact, the 
first film which is formed in order with a second film (34), is exposed. 

By the reaction of the first film with the solvent, ammonia gas is 
generated. The generation of ammonia gas is detected by a detector and 
understood as the standard of polishing end point. 

USE - For semiconductor device manufacture. 


ADVANTAGE - Avoids too much polishing . Detects gas generation reliably. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 


1 This document has been translated by computer. So the translation may not reflect theongmal precisely. 

2 **** shows the word which can not be translated. 

3 In the drawmgs, any words arc not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1 ] The terminal-pomt method of detection in the chemical mechanical grinding method which is the technique of detecting 
the terminal point at the time of grinding chemically mechanically the layer formed on the semiconductor substrate, and is 
charactenzed by to detect the termmal pomt of polishing by measunng the concentration of the aforementioned ion which pours in 
the ion for a termmal-point detection which serves as an impurity about the membrane component mto the aforementioned layer 
beforehand, and ****s in polishmg liquid at the time of polishing of the aforementioned layer using polishing liquid. 
[Claim 2] The chemical mechanical polishing equipment which is the equipment which grinds chemically mechanically the layer 
formed on the aforementioned semiconductor substrate, makmg the polishing pad in which the front face of the semiconductor 
substrate held at the substrate electrode holder was established on the rotary table contact, and supplying polishmg liquid, and 
cames out [ having had an ion-concentration measurement means measure the concentration of the aforementioned ion which 
****s m poUshing liquid, at the ume of polishmg of the aforementioned layer with which the ion for a termmal-point detection 
was poured in beforehand, and ] as the characteristic feature 
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DETAILED DESCRIPIK JN 


[Detailed Description ot'the Invention] 
lOdOl] 

[ Field of the Invention] In the manufacturing process of a semiconductor device, in case this invention grinds chemically 
mechanically the layer formed on the semiconductor substrate, it relates to the method of detecting the terminal point of the 
polishing, and suitable chemical mechanical polishing equipment to use this technique 
[0002] ^ 

[Description of the Prior Art] In the manufacturing process of a semiconductor device, various modalities such as a front face of a 
wrap insulator layer, and tlie flattenmg to the front face of the membrane layer of a position are often peribrmed m the wiring 
tomied, for example on the semiconductor substrate, and there is chemical mechanical polishing as one of these flattening 
techmques. It grinds chemically mechanically the layer formed on the semiconductor substrate by collaboration operation with 
pohshmg liquid and a polishing pad, contacting this chemical mechanical polishing to the polishing pad in which the front face of 
the semiconductor substrate held at the substrate electrode holder was established on the rotary table, and supplying polishing 
hquid. And m this chemical mechanical polishing, in order to form a flat front face by the predetennined thickness without 
removmg the layer of a lou er layer of the layer which should be ground, it is very important to detect the terminal point of 
pohshmg certainly. 

[0003] For example, as shown in drawing 5 (b I, the oxide film 33 which is a layer msulation layer is formed, and as shown in 
drawmg 5 (a), after fomiing wiring 32 on the semiconductor substrate 3 1 , as shown in drawing 5 (c) after this chemical 
mechimical polishing of an oxide film 33 is performed. Generally at this time, the polishing time from polishing start of an oxide 
rilm 33 has detected the tenninal point of polishing conventionally 

l<)004] Moreova-, it sets U, .II>,5-22(i334,A. As shown m drawmg 6 (a), afterforming winng 32 on the semiconductor substrate 
3 1 , as shown in drawmg 6 (b ) As the layer 34 harder than a next layer insulation layer, i.e., a silicon nitride film is formed on the 
semiconductor subsfrate 3 1 more highly than wiring 32 and it is shown in drawing 6 (c) after this, the oxide fihn 33 which is a 
layer insulation layer is lonned, and chemical mechanical polishing of this oxide fihn 33 is performed If the polishing pad 35 of 
pohshmg equipment contacts a silicon nitride film 34 at this time as shown in drawing 6 (d). when a polishing speed becomes 
slower than the tune of polishing of an oxide film 33, the terminal point of polishing will be detected 

[0005] Furthermore, in JP,4-35785 1 ,A, while a rotary table, a substrate electrode holder, etc. m chemical mechanical polishing 
equipment are made mto electrode structure, an electric instrumentation system is prepared, and the terminal point of polishmg is 
detected by measunng the dielectric layer thickness on a conductive subsfrate in capacitv 
[0006] ^ ^ 

[IVoblemt s) to be Solved by the Invention] However, like the conventional example explained m drawings some which detect 
the termmal point of polisiimg of an oxide film 33 by polishing time had the fault for which conditioning is needed whenever the 
membraneous qualities of llie oxide film 33 to grind differed. 

[()007] Moreover, like the .n\5-226334,A publication explamed in drawmg 6 , processes, such as membrane formation a 
photolithography, etching, and ashing, were needed, and some which form the cylinder of the silicon nitride film 34 for a 
terminal-point detection hud the fault that the number of processes increased sharply. 

[0008] Furthermore, like the JP,4-35785 1 ,A publication mentioned above, smce what measures the dielecfric layer tiiickness on a 
conductive subsfrate in c;ipacity prepared the elecfric insfrumentation system while it made elecfrode structure a rotary table a 
needir ' " P°''^^^"g equipment, it had the problem that the pohshmg equipment of special sfruchire was 

[0009] Then, this mvention aims at otlenng the technique of detectmg the terminal point of chemical mechanical polishing simply 
and correctly, without moreover needing the polishing equipment of special structiire, and chemical mechanical polishmg 
equipment, without making the number of processes increase sharply irrespective of the membraneous quality of the layer which 
should be ground. 
[0010] 

[Means for Solving tlie Problem] In order to solve the above-mentioned technical probrem, the ion for a terminal-pomt detection 
which IS the techmque ol detecting the terminal point at tiie time of this invention gnnding chemically mechanically the layer 
tormed on tiie semicondiicior substrate, and serves as an impurity about the membrane component into the aforementioned layer 
beforehand is poured in, :ind the temimal pomt of polishing is detected by measuring the concentration of the aforementioned ion 
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which ****s in polishing liquid at the time of pohshing of the aforementioned layer using pohshmg liquid. 
[00 1 1 J Moreover, it is the equipment which grinds chemically mechanically the layer formed on the aforementioned 
semiconductor substrate, and is equipped with an lon-concentration measurement means measure the concentration of the 
aforementioned ion which ****s m polishing liquid, at the time of polishing of the aforementioned layer with which the ion for a 
terminal -point detection v\ as poured in beforehand, contacting this invention to the polishing pad in which the front face of the 
s^l^ic^nductor substrate held at the substrate electrode holder was established on the rotary table, and supplying polishing liquid. 

[Function] Since the ion Inr a terminal -point detection is beforehand poured in into the layer which should be ground according to 
tliis invention constituted as mentioned above, when polishing of the layer using polishing liquid reaches the range of ion, in 
polishing liquid, with the component of the ground layer, ion will be contained and it will come out. By measuring the 
concentration of the ion in this polishing liquid, the terminal point of polishing is correctly [ very simply and ] delectable. 
[0013] By tins, it is enabled to detect by spot observation, without basmg the terminal point of pohshmg on membraneous quality. 
Moreover, since processes, such as membrane formation like [ m the case of forming the cylinder of the silicon nitnde film for a 
termmal-point detection ] a photolithography, etching, and ashing, are unnecessary, the number of processes does not increase 
sharply. Furthermore, since the electrical property of a semiconductor substrate etc. is not measured, the mainframe of polishing 
equipment does not need si^xial structure at all. And since the ion distnbution depth in a layer is changeable by controlling the 
energy at the time of pouring in ion, it is possible to set up a terminal position freely 
[0014] 

[Bxample] Hereafter, the example of the terminal -point method of detection and chemical mechanical polishing equipment in the 
chemical mechanical grinding method by this invention is explained with reference to drawing 1 - view 4 

[0015] First, as shown in ^Irawing 2 (a), after forming winng 12 on the semiconductor substrate 1 1, as shown in drawing 2 (b), an 
oxide fihn 1 3 is formed as a layer insulation layer for insulating wiring 1 2 and the wirmg further formed on it. Next, as shown m 
drawmg_2 ( c), the ion for ;i terminal -point detection 14 which ser\'es as an impunty about an oxide film 13, for example, 
phosphorus ion, is driven m into an oxide film 13. At this time, the depth into which ion 14 is dnven is controllable by the energy 
at the time of placing. 

[0016] Next, an oxide film 1 3 is ground chemically mechanically, setting the semiconductor substrate 1 1 to the chemical 
mechanical polishing cqni]nnent 15 so that the oxide film 13 may become downward, and supplying pohshing liquid 16, as 
shown in drawing 1 (a). 

[00 1 7] If polishing of an . )\ide film 1 3 advances and it arrives at the injection region of ion 1 4 as shown in drawing 1 (b ), in 
pt)lishing liquid 16, with i lie component of the ground oxide film 1 3, ion 14 will be contained and it will come out. Then the 
c()ncentradonofthe^i(^J^4 in polislimg hquidj^6_can beineameihyt^^^^ measuring d_evicei.SLaDdihis can 

detecUheJeniuEi]^^ measu ring devi ce 1 9 in this 

exanaple IS cQii^imtaij^^^ heater 1 T^JinEi;;^ 

evnpnr^fp^ it and the ™.ss spectrograph 18 which measures the concentration of the ion 14 in the evaporated ambient 
atmosphere. " • — ■ " ■ ^ ' 

[0018] Being show n m ch ;i wing 3 expresses the plan of the chemical mechanical pohshmg equipment 15. The resistance heater 
17 is formed m the peni)l.ci7 section of the chemical mechanical pohshmg equipment 15. In order to form the resistance heater 
17 m the periphery seclion, lUs^abled to be£abilized y to evaporate p o lishing hquid 16. Since polishing liouid 16 is 
e\apomtedmUhe ^ mechamcIH^Sir^^ 15 b xheatjnigthi^istan^^ heater 17 an dlhi^imTthat evapor ated 

can be measured\Am ^^ mass spim^j fj)!! 1 8, a timel ^ can measure few. Therefore, exact po hshmg can b e perf-ormed 
In ^^'JitiorTa^sh^^ , the resistanceheater 1 7 maybe formed locally," and by the case, you may prepm^euTthe whole 

cheniicahnechanK^ equipmerifTSl ■ -~ — — 

* ^] WhaTperfofH^inrcliemiial mechamcal polishing using the terminal-point method of detection of this example mentioned 
above, the mainframe ot ihe polishing eqmpment 15 does not need special structure at all. That is, smce what is necessary is just 
to measure the polish miz 1 iquid 1 6 supplied for polishing by the ion concentration measuring device 1 9 in connection with 
advance of polishing, von may form this ion concentration measunng device 1 9 in the mainframe and another field of the 
polishing equipment 1 5 . > loreover, since injection of the ion for a termmal-point detection 14 can use the ion implantation 
equipment used abundai i [; \ by the manufacturing process of a semiconductor device, it faces applying the technique of this 
example and a special ciy. :pment facility is unnecessary. 

[0020] hi addition, altliunJi the mainframe of the pohshing equipment 15 does not need special structure at all as mentioned 
above, the suitable example of the polishing equipment 1 5 equipped with the ion concentration measunng device 1 9 is explained 
with reference to drawiiiL' 4 below. 

[0021] That is, the polisiimg eqmpment 1 5 has a rotary table 21 and the substrate electrode holder 22, and it is eqmpped with the 
pohshmg pad 23 on the laiy table 2 1 . It is made to hold so that an oxide film 1 3 may become the substrate electrode holder 22 
downward about the sci n niductor substrate 1 1 , and the front face of an oxide film 1 3 is stuck to the pohshmg pad 23 And while 
a rotaiy table 2 1 is rotaic. 1 focusing on shaft 2 1 a, while substrate electrode-holder 22 the very thing also makes it rotate focusmg 
on shaft 22a and supphcs polishing hquid 16 on the polishing pad 23 by the supply nozzle 24, an oxide film 13 is ground by 
collaboration operation \ iih polishing liquid 16 and the polishing pad 23. 

[0022] In the above-incn; ioncd polishing equipment 15, new pohshing liqmd 16 is supplied on the pohshmg pad 23 near the 
center of a rotary' tabic 2 I ;ind the polishing liquid 16 which contains the component of an oxide film 13 m connection with 
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advance of polishing tlow s to the pcriphety section with the rotation centrifiigal force of a rotary table 2 1 . Then, as shown in 
drawing 4 (a), a conlamcr 25 is installed underneath the periphery section of a rotary table 2 1 , the polishing hquid 1 6 which flows 
and falls from a rotan table 2 1 is extracted with a container 25, and this polishing liquid 16 is measured by the ion concentration 
measunng device 1 9 In tlijs exampje,_sinc<rt^^ liquid 16 is extracted, the structure for e^ \rf^c.Unn he^^^ easy 

Or as shown in drawing 4 (b), the siLCtipnl wgi?2g^^ on thrp olishing pad 23 near the ont<;iH^^7p hr^ 

electrode holder 22, tjieji^ ^li sbin g l i qu i d 1 6 o n t he poM upg pad 23 may be extracted bv the suction nozzle 26. and this p olishing 
^^^"^^ 16 maY^emeasl^x^iJ^Z^^ measurinp device 1 Q ^sp ecially m this examp je , since the polish ing liquid 

16 immediately afterj ictmi! on polishing can be measured, terminal-point detection precision can be raised more 
[0023] As mentioned abt \ e, although the example of this invention was explained, based on the technical thought of this 
invention, various kinds (^1 ellective change and applications are possible for this mvention, without bemg limited to the 
above-mentioned example. ¥ar example, the ion for a terminal-point detection which layers of various kinds [ each class ] other 
than the oxide film as an insulator layer during a winng are suflFicient as the layer to grind, and it pours m into a layer can also 
apply vanous kinds ot ion according to the layer Moreover, an ion concentration measurement means can also adopt various 
kinds of measuring dev ices, 
[0024] 

[Effect of the Invention] 1 W measunng the concentration of the ion which drives in the ion for a termmal-point detection 
beforehand into the hivcr ^^ Inch should be ground, and ****s m polishing liquid m connection with polishing of the layer 
accordmg to this mvention, as explamed above Further a terminal position m the status that it set up freely, without moreover 
needing the polishing ecimpnient of special structure, without making the number of processes increase sharply irrespective of the 
membraneous quality of the layer to grind It is enabled to detect the terminal point of chemical mechanical polishmg very simply 
and correctly, and promotion of the high integration m a semiconductor device and enhancement m a reliabilit}^ can be aimed at 
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Field 


[Field of the Invention] In ihc manufactunng process of a semiconductor device, in case this invention grinds chemically 
mechanically the layer formed on the semiconductor substrate, it relates to the method of detecting the terminal point of the 
polishing, and suitable chemical mechanical polishing equipment to use this technique 
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Technique 


[Description of the Prior Art | In the manulacturing process of a semiconductor device, various modalities, such as a front face of a 
wrap insulator layer, and ilic llattcning to the front face of the membrane layer of a position are often performed in the w iring 
formed, for example on the semiconductor substrate, and there is chemical mechanical polishing as one of these flattening 
techniques. It grinds chemically mechanically the layer formed on the semiconductor substrate by collaboration operation with 
polishing liquid and a polishing pad, contacting this chemical mechanical polishing to the polishing pad in which the front face of 
the semiconductor substrate held at the sub.strate electrode holder was established on the rotar>^ table, and supplying polishing 
liquid. And m this chemical mechanical polishing, m order to form a flat front face by the predetermined thickness, without 
removing the layer of a kuv or layer of the layer which should be ground, it is very important to detect the terminal point of 
polishing certainly. 

[()()03] For example, as shown in drawing 5 (b), the oxide film 33 which is a layer insulation layer is formed, and as shown in 
drawing 5 (a), after fnnninji wiring 32 on the semiconductor substrate 31, as shown in drawmg 5 (c) after this, chemical 
mechanical polishing of an oxide film 33 is performed. Generally at this time, the polishing time from polishing start of an oxide 
film 33 has detected the tcriiiinal point of polishing convenUonally 

[0004] Moreover, it sets n .I1\5-226334,A. As shown in drawing 6 (a), after forming wiring 32 on the semiconductor substrate 
3 1 , as shown in draw- in g jb) As tlie layer 34 haider than a next layer insulation layer, i.e., a silicon nitride film, is formed on the 
semiconductor substrate ! more highly than wiring 32 and it is shown in drawing 6 (c) after this, the oxide film 33 which is a 
layer insulation layer is toniicd, and ciiemical mechanical pohshing of this oxide film 33 is performed If the polishing pad 35 of 
polishing equipment coni;icts a silicon nitride film 34 at this time as shown in drawing 6 ( d), when a polishing speed becomes 
slower than the time of ]:ioli slung of an oxide film 33, the terminal point of polishing will be detected. 

[0005] Furthermore, m J; I - 35785 1 ,A, while a rotary table, a substrate electrode holder, etc. in chemical mechanical polishing 
equipment are made into ck cti ode structure, an electric instrumentation system is prepared, and the terminal point of polishing is 
detected by measuriim tUc t liclectric layer thickness on a conducUve substrate in capacity'. 
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Effect 


[Effect of the Invention] B\ nieasurmg the concentration of the ion which dri\'es in the ion for a terminal-poml detection 
beforehand mto the layer w hich should be ground, and ****s in polishing liquid in connection with polishmg of the layer 
according to this invention, as explained above Further a terminal position in the status that it set up freely, without moreover 
needing the polishing equipment of special structure, without making the number of processes increase sharply irrespective of the 
membraneous quality oi'the layer to grind It is enabled to detect the terminal point of chemical mechanical polishing very simply 
and correctly, and promolion of the high integration in a semiconductor device and enhancement in a reliability can be aimed at 
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TFXHNICAL PROBLLiM 


[Problem(s) to be Solved hv ihc Invention] I lowever, like the conventional example explained in drawmg 5 , some which detect 
the terminal point of polishing of an oxide film 33 by polishing time had the fault for which conditioning is needed, whenever the 
membraneous qualities of the oxide iilm 33 to grind differed. 

[0007] Moreover, like the .11\5-226334,A publication explained in drawing 6 , processes, such as membrane formation, a 
photolithography, etching, and ashing, were needed, and some which form the cylinder of the silicon nitride film 34 for a 
terminal -point detection had the fault that the number of processes increased sharply. 

[0008] Furthermore, like ilic JP,4-35785 1 ,A publication mentioned above, since what measures the dielectnc layer thickness on a 
conductive substrate in capacity prepared the electric instrumentation system while it made electrode structure a rotary table, a 
substrate electrode holdei . etc in poHshing equipment, it had the problem that the polishing equipment of special structure was 
needed. 

[0009] Then, this invention aims at offering the technique of detecting the terminal point of chemical mechanical polishing simply 
and correctly, without moi cox er needing the polishing equipment of special structure, and chemical mechanical polishing 
equipment, without makiii u the number of processes increase sharply irrespective of the membraneous quality of the layer which 
should be ground. 
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MEANS 


[Means for Solving the Pt ohlcm] In order to solve the above-mentioned technical probrem, the ion for a tennmal -point detection 
which is the technique of Llciccting the termmal point at the time of this invention grinding chemically mechanically the layer 
formed on the semiconducior substrate, and serves as an impurity about the membrane component into the aforementioned layer 
beforehand is poured in, and the teiTumal point of polishing is detected by measuring the concentration of the aforementioned ion 
which ****s in polishing liquid at the time of polishing of the aforementioned layer using polishing liquid. 
[00 1 1 ] Moreover, it is the equipment which grinds chemically mechanically the layer formed on the aforementioned 
semiconductor substrate, aiul is equipped with an ion-concentration measurement means measure the concentration of the 
aforementioned ion which -***s in polishing liquid, at the time of polishing of the aforementioned layer with which the ion for a 
terminal-point detection w ;is poured in beforehand, contacting this invention to the polishing pad in which the front face of the 
semiconductor substrate licld at the substrate electrode holder was established on the rotary table, and supplying polishing liquid. 
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OPERATION 


[Function] Since the ion for a terminal-point detection is beforehand poured in into the layer which should be ground according to 
this invention constituted as mentioned abcn^e, when polishing of the layer using polishmg liquid reaches the range of ion, m 
polishing liquid, with the component of the ground layer, ion will be contained and it will come out. By measuring the 
concentration of the ion in ihis polishing liquid, the terminal point of polishing is correctly [ very simply and ] detectable. 
[0013] By this, it is enabled it) detect by spot observation, without basing the terminal point of polishing on membraneous quallt\^ 
Moreover, since processes, such as membrane formation like [ in the case of forming the cylinder of the silicon nitride film for a 
terminal-point detection ]. a photolithography, etching, and ashing, are unnecessary, the number of processes does not increase 
sharply. Furthermore, since the electrical propeily of a semiconductor substrate etc. is not measured, the mainframe of polishing 
equipment does not need si vcial structure at all. And since the ion distribution depth in a layer is changeable by controlling the 
energy at the time of j^oiu in ion, it is possible to set up a terminal position freely. 
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EXAMPLE 


[Example] Hereafter, the example of the temiinal-point method of detection and chemical mechanical polishing equipment in the 
chemical mechanical gnnJm^ method by this invention is explained with reference to drawing 1 - view 4 . 
[0015] First, as shown in drawing 2 (a), after fonning wiring 12 on the semiconductor substrate 1 1 , as shown in drawing 2 (b ), an 
oxide film 1 3 is formed as ;i layer insulation layer for insulating wiring 1 2 and the wiring further formed on it. Next, as shown in 
drawmg 2 (c). the ion lor a lerminal-point detection 14 which serves as an impurity about an oxide film 13, for example, 
phosphorus ion, is driven in into an oxide film 1 3. At this time, the depth into which ion 14 is driven is controllable by the energy 
at the time of placing 

[O016] Next, an oxide lilin 1 3 is ground cheniically mechanically, setting the semiconductor substrate 1 1 to the chemical 
mechanical polishing eqiii] iient 15 so that the oxide film 1 3 may become downward, and supplying polishing liquid 16, as 
shown in drawing 1 ( a ) 

[0017] If polishing of an (wide film 1 3 advances and it arrives at the injection region of ion 14 as shown in drawing 1 (b), in 
polishing liquid 16, with the component of the ground oxide film 13, ion 14 will be contained and it will come out Then, the 
concentration of the ion 14 \n polishing liquid 1 6 can be measured by the ion concentration measuring device 1 9, and this can 
detect the terminal point (^T mlishing very simply and correctly. In a ddition, the ion concentrati onmeaa^ing device 19 in this 
example^s ^onstituted In i e resistance heater 1 7 which the polishing liquid 1 6 under polishing is heated heater ] and 
evapg^ate s iTTand the mas , spec tro graph 18 wh ich measu res the con^ ntration of the ion 1 4 m the evaporated ambient 
atm osphere . " ~ ' " — 

1 00 1 8] Being show n i ii dr;i^Aing3 expresses the jMan of the chemical mechanical polishing equipment 1 5 . The resistance heater 
1 7 is formed in the pen pi k v section of the ehenncal mechanical polishing equipment 15. In order to form the resistance heater 
17 in the periphery^ sect km; i is enabled to he .stabilized and to evaporate pohshing h quid 16 Since pohshing liquid 16is 
e\'aporated on the clieniiei niechanical polishing equipment 15 by heating of the resistance heater 17 and this ion that evaporated 
can be measured willi the . : eet mass spectrograj^h 18, a time lag can measure few Therefore, exact polishing can be performed. 
In addition, as shown in cli ..Ning 3 , the resistance heater 17 may be formed locally, and by the case, you may prepare m the whole 
chemical mechanical j^.^I I : ng equipment 1 5 

10019] When perforyniiL emieal mechanical pohshing using the terminal -point method of detection of this example mentioned 
above, the mainframe i -i" ' ; polisliing equipment 1 5 does not need special structure at all. That is, since what is necessary is just 
to measure the polish in - ; iid 16 su]i plied lor polishing by the ion concentration measuring device 1 9 in connection with 
advance of polishmi:. \ i: i i\ fomi this ion concentration measuring device 19 in the mainframe and another field of the 
polishing equipment 1 5 : i cover, since mjeetion of the ion for a terminal -point detection 14 can use the ion implantation 
equipment used abiiiidai i* :n the manufacturing process of a semiconductor device, it faces applying the technique of this 
example and a special inent facilit}^ is unnecessary. 

[0020] In addidon, altlu m: the mainframe ot the polishmg equipment 15 does not need special structure at all as mentioned 
above, the suitable e\;iii i: of the polishing equipment 1 5 equipped with the ion concentration measuring device 1 9 is explained 
with reference to dr;i\\ i::r below. 

[0021] That IS, the poli ;li : : equipment i 5 has a rotary table 21 and the substrate electrode holder 22, and it is equipped with the 
polishing pad 23 on ih. ! a table 2 1 . It is made to hold so that an oxide film 1 3 may become the substrate electrode holder 22 
downward about the se \ \ iduetoi substrate 1 1 . and the front face of an oxide film 1 3 is stuck to the polishing pad 23 And while 
a rotary table 21 is i ^ >ia e leusmg on shaft 2 1 a, while substrate electrode-holder 22 the very thing also makes it rotate focusing 
on shaft 22a and su;v'I^- iishing liquid 16 on tlie pohshmg pad 23 by the supply nozzle 24, an oxide film 13 is ground by 
collaboration operaii -i, > , polishing liquid 16 and the polishing pad 23, 

[0022] Intheabove-ii;eii; led polishing equipment 1 5, new polishing hquid 1 6 is supplied on the pohshing pad 23 near the 
centerofarotaiy tahle 2l id the polishing liquid 1 6 which contains the component of an oxide film 13 in connection with 
advance of polishini' ll^ \ ) the penphen section with the rotation centrifugal force of a rotary table 2 1 Then, as shown in 
drawing 4 (a), a con ti ^ is installed underneath the periphery section of a rotary table 21 , the polishing liquid 16 which flows 
and falls from a roi n \ i i 2 1 is eMi acted w ith a container 25, and this polishing liquid 16 is measured by the ion concentration 
measuring device P exa mple, sine ediejallm polishing liquid 16 is extracted, the structure for extr action become<L£asy 

Or as shown in drawM" rihe ^^I'^-tion ho//Je7^^ on the po lishing pad 23 near the outsideofthe substrate 

electrodeholder^li^th^.^.^ lKimTl6 on the polishing pad 23 may be extracted hyjhe suctjonnozBe'ISTai^^ polishmg 
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liquid 16 may be nicasiiiwl In the ion conccnlration measuring device 19. Especially m this example, smce the polishmg liquid 
16 immediately alter actiii ' on jiolishing can be measured, terminal-point detection precision can be raised more. 
[0023] As mentioiicJ almv although the cxaniiilc of this invention was explained, based on the technical thought of this 
invention, various kinds oi ofrcctivc change and aj^plications are possible for this invention, without being limited to the 
above-mentioned example l-or example, the ion for a terminal -point detection which layers of various kinds [ each class ] other 
than the oxide film as an insulator la\er during a wiring are sufficient as the layer to grind, and it pours in into a layer can also 
apply various kinds nf inn ■ wording to the la\er Moreover, an ion^concentr ation measuremen tmeans can also adopt various 
kinds of measuring J e\ :c s " ' 
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DESCRIPTION OV Dl^VVINCiS 


[Brief Description of the I drawings] 

[Drawing 1 1 It is the ouilinc cross section ol the semiconductor device explaimng the terminal -point method of detection and 
poHshing equipment in an example of this nivention, and pohshing equipment. 

[Drawmg 2] It is the ouihne cross section of the semiconductor device ground in the above-mentioned example. 

[Drawing 3] It is the ouihi ic phm of the polishing equipment in the above-mentioned example. 

[Drawmg 4] It is the outline cross section of the polishing equipment in the suitable example of this invention. 

[Drawing 51 It is the ouUi: .' ci oss section of the semiconductor device explaining the conventional general terminal -point method 

of detection. 

[Drawmg 61 It is the (uiiinK^ cross section of the semiconductor device explaining the termmal -point method of detection using the 
layer for the coiivcnluin;i! u- ininal-point detection. 
[Description of N( m ( m i > : 

1 1 Semiconductor Siibsii;i!c 

1 2 Wiring 

13 Oxide Film Which is 1 j er Insulation Lavcr 

14 lonfor Termmal-Poiiii VMection 

15 Chemical Mcch.niiL-al i 'tshmg I'\]iiipnicnt 

16 Polishing Lifiuui 

17 Resistance I [eaicr 

1 8 Mass Spectroizi aph 

19 I5 ji ConceT iU;at] rMi Mc;i-:"rin^ He x ice 

21 Rotaiy Table 

22 Substrate EKvli . .!c ! !; ci 

23 Polishing Pa . I 

24 Nozzle for l\^h>!;;ii!j L^.-iid Supply 

25 Container for ]^li:s!llli- l iquid Extraction 

26 Nozzle for P. )li>I':r,i.' I.; "iid Suuion 
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[Drawing 3 ] 
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[Drawing 6] 
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